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Although these data indicate that selenium has an antitumorigenic
effect, they provide no information on the mechanism of action or on the
stage of tumor development during which selenium might exert its protec-
tive action.  In at least two studies, selenium was introduced only after
the carcinogen was applied and led to a reduction in tumor incidence*
Schrauzer <st al* (1978) stated that the selenium levels in the recipient
animals do not influence the fate of transplanted tumor cells; others
observed a strong reduction in the growth of inoculated Ehrlich ascites
cells in recipient animals injected with high doses of selenium compounds
for 3 weeks after the inoculation (Greeder and Milner, 1980).
Mutagenieity.  In vitro studies have not shed much light on the
mechanisms of action of selenium.  On the one hand, selenium concentra-
tions from 0.1 to 40 mM exert antimutagenic effects against a variety of
mutagens in vitro, including the naturally occurring mutagen malonal-
dehyde (Jacobs e£ al., 1977; Shamberger et^ a.1., 1978).  On the other
hand, similar concentrations of selenium have been reported to increase
DNA fragmentation and chromosome aberrations in human and microbial cell
cultures (Lo £^£-1** 1978; Nakamuro e± al., 1976).  These contrasting
reports cannot be reconciled.
Potential Mechanisms of Action.  There are data suggesting that
selenium in vitro and in vivo may decrease the activity of hydrox-
ylating enzymes that activate procarcinogens and may increase a detoxi-
fying enzyme—glucuronyl transferase (Griffin, 1979).  These results
suggest that selenium acts during the early stages of initiation.
The best known functions of selenium at nutritionally adequate,
but not at excessive, levels are its role as a part of the enzyme glu-
tathione peroxidase and its interaction with heavy metals.  Glutathione
peroxidase destroys hydroperoxides and lipoperoxides, thereby protecting
the constituents of the cells against free radical damage.  Ip and Sinha
(1981) have shown that selenium, through its function in glutathione
peroxidase, 'could well be involved in protecting against cancer induced
by high intakes of fat, especially polyunsaturated fatty acids.  Gluta-
thione peroxidase activity in human blood increases with increasing
selenium intakes, but reaches a plateau at intakes well below those
customary in the United States (Thomson and Robinson, 1980). Thus, if
the antitumorigenic effect of selenium is mediated through its function
in glutathione peroxidase, attempts to increase the enzyme activity by
selenium supplementation, superimposed on an adequate diet in the United
States, would not be successful.
The second function of selenium is to protect against acute and
chronic toxicity of certain heavy metals. Although selenium is known to
interact with cadmium and mercury, the mechanism of action is not known.
Selenium does not cause an increased elimination of the toxic elements,
but, rather, an increased accumulation in some nontoxlc form (National
Academy of Sciences, 1971). It is conceivable that carcinogenic effects
of these, and perhaps other heavy metals, could be counteracted by
selenium, in a manner similar to its protection against their general
toxicity.

